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AUTHOR: @khiyezer, A.N. 


TITLE: Design of wideband Waveguide directional couplers 
PERIODICAL: Izmeritel'naya tekhnika, no. 3, 19635, 50 - 52 


TEXT; The paper was read at the Fourth All-Union Conferonce: 
‘of MVSSO, Khar'kov in 1960. The design is considered of 
directional couplers with identical, equidistantly-spaced, 
circular coupling apertures, situated on the Wider wall of the 
two rectangular waveguides. The analytical approach is based on 
first determining the transmission attenuation and directivity of 
an individual coupling aperture and then taking into account the 
interaction of n apertures and interference of the reflected 
Waves and calculating the attenuation and directivity of the 
Coupler. ‘fhe attenuation and Girectivity of an aperture can be 
based on the author's formula (Zhurnal tekhnicheskoy fiziki, 1966, 
no. 7): , 
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where d is the diameter of the aperture, a and b= are the 

wider and narrower wall cross-sections of the waveguide, 

¥:, = 2°/r5 where 9 is the wavelength in the waveguide, h is 

the distance of the aperture from the axis of the wave guid and 
and () are coefficients taking into account the wall thick- 


In a coupler with n equidistantly-spaced apertures, 
~end—the directivity. 
“Radiotekhnika ,; 1960, 


ja sin ¢ | 


*lsin av 


where » = 27f/i where @ is the distonce between the 
- neighbouring apertures: The first term in Eqs. (3a) and (3¢) 
' ypepresents the attenuation and directivity of an individual 


' aperture, while the second term takes into account the interaction 
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‘attenuation as basic param 


: ertu 
/ with the directivity and 


first necessary to determine the required length L' of the 
system by assuming that Cy - Cy = O and that fs lies between 


nd-0.40....The-number.of coupling apertures 2 is deter- 
mined: from “the ratio” L'/@*-and the transmission attenuation: of.a. 
single aperture is evaluated from the transmission attenuation ¢ 
of the system by using Eq. (3a). A coupler with a directivity 
of 26 db and attenuation of 19 db was designed and constructed. 

- There are 4 figures and 3 tables. 
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PERIODICAL: ; 
Vol 36, Nr 6, pp 184 
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ABSTRACT: 
(Ref 1 
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dynamic shock, waves 
theorem verified, and, 
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ion the authors discus 
belativistic shock-adiabatic was derived . 
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the magnetic fiel 


fication and 
ohydrodynami 
fast and slow shock waves) were not 
with all these problems was the aim of 
the present paper. Like in the case of ordinary hydrodynamics, 
in magnetohydrodynamics 
hat every point of the 
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a the paper by Hoff- 
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However, neither 


ability of relativistic magnetohydro- 
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besides, the pr 
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the particular features 
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develops from a 
liquid with a greater 
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density also moves with higher velocity- Phe authors first 
investigate these simple plane waves} each of their values 
may be represented as a function of the coordinates x and + 
(Khalatnikov and stanyukovioh already investigated these 
waves in relativistic wagnetonyarodynemics) + The authors base 
their investigations On the system of the relativistic 
magnetonydrodynamt © equations in the case of yanishing viscos-" 
ity and infinite ‘eleetrto qonductivitys and give & mathemati- — 
cal aescription of the Alfven wave, the magnetosonic wave, — 
as well as of the fast and slow magnetosonic waves. in he 
following chapter the discontinuities are jnvestigateds viz 
1) aiscontinuities which, relatively to the liquid, are at 
reat (contact- gna tangential jigcontinuities) and 2) such 4s 
are in motion relatively to the liquid Alfven and shock waves): 
In the last part of the paper the Paemplen theorem i8 proved — 
for shock waves of arbitrary intensity (in nonrelativistic 
magnetohydrodynamics this has already peen proved py 
Tordanskiy» Polovin, and Lyubarskiy (Refs 46-18))» The theorem 
states that in the shock wave pressure and density increase 
card 2/3 if (28/2?) Jn >0. The authors finally thank 
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A. I. Akhiyezer and G. Ya. Lyubarskiy for valuable dis- 
cussions. There are 23 references, 17 of which are Soviet, 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-technical Institute of the Academy of Sciences of 
the Ukrainskaya SSR) 
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TITLE: Simple Waves in the Chew, Goldberger, and Low Approximation 


PERIODICAL: Zhurnal eksperimental' noy {4 teoreticheskoy fiziki, 1959, 
“Yo 37) Nr 3(9)» pp 756-759 (USSR) 


ABSTRACT: Chew, Goldberger, and Low showed that a dilute plasma ina . 
magnetic field in which collisions play an important role, may 

be defined by a system of magnetohydrodynamic equations with 
anisotropic pressure. It is of interest to use these equations 
for investigating the nonlinear motions of a plasma (above all, - 
of simple waves). The present paper deals with this problem. 
The system of magnetohydrodynamic equations has the following 
form in the Chew, Goldberger, and Low approximation: 


ba Op. 4 : 

dv 3 4 ee k H +? 

off. F + Ge [oun H, T= - Bz, , SE. ouri[? ii] ; 
@iv-2=0 OF iy ail v)=0 5) =p.¢, + (p -p, hh 
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The author investigates one-dimensional plane waves in which ell : 
magnetohydrodynamic quantities are functions of one of these 
quantities (e.g. of O ). @ on its part depends on the 


coordinate x and on the time t: x - Veg)? = f(0). V5 (9) 
denotes the translation velocity of the point where density ro) 


has a given value; £( 9) - a function which is reciprocal to the 
density distribution Q(x) in the initial instant of time t=0. 
£(e) = 0 holds for the self-simulating waves in the ranges of 
compression f'(9)<0 and in the ranges of expansion f'(p)>0 - 
The simple waves are closely connected with the waves of small 
amplitudes. Like in magnetohydrodynamics with scalar pressure, 
there exist 3 types of waves. The partly very extensive 
differential equations of the Alfvén waves and magnetic sound 
waves are written down explicitly. The Alfvén waves propagate 
without changing their shape. Investigation of the equations of 
the magnetic sound waves in general form frequently meets with 


Card 2/4 considerable difficulties. The authors deal only with the most 
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interesting case in which hydrostatic pressure is considerably 
lower than magnetic pressure. In the ranges with expansion the 
density gradient decreases, and in the ranges of compression it 
increases. In the ranges with expansion (f'>0) and in the 
self-simulating waves (f = 0) density decreases. In the ranges 
of the compression (f'<0) density increases until a certain 
expression written down by the authors becomes negative. 

As soon as this expression equals zero, a& compression shock 
wave is formed. In a fast magnetic sound Wave, the quantities 
Py 9 Py os Ey D/P, change in the same way as in the magnetic 


sound wave. The authors then investigate a slow magnetic sound 
wave, There are two possibilities: (1) In the normal case, 

_ density changes in the same way a8 in a fast magnetic scund 
wave. Shock waves are formed especially in the ranges of. a 
compression, and the self-simulating waves are expansion waveSe 
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(2) In the abnormal case the density gradient decreases in the ~ 
ranges of compression and inereases in the ranges of thinning. ~ 
In the ranges of expansion a shock wave is formed. In ccoztrast 
to magnetohydrodynamics with scalar pressure, expansion shock: 
waves may form in this case. The authors thank A. I. Akhiyezer 
and G. Ya. Lyubarskiy for useful discussions. There are 
8 references, 5 of which are Soviet. : 
ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physical-technical Institute of the Academy of Sciences, 
Ukrainskaya SSR) Institut fiziki Akademii nauk Gruz. SSR 
(Physics Institute of the Academy of Sciences of the 
Gruzinskaya SSR) 


“SUBMITTED: April 3, 1959 - 
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TITLE: Application of Quantum-field Theoretical Methods for tha 
Investigation of the Thermodynamic Properties of a Gas 
of Electrons and Photons \ } 

Te RE Fe UNE ea, ie 

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 6, pp. 1829 - 1839 


TEXT: The idea and the method of applying the quantum field theory for 
the purpose of investigating the thermodynamic properties of systems of 
interacting particles date back to Matsubara. A. A. Abrikosov, Lo Pu 
Gor’kovy, I. Ye. Dzyaloshinskiy, Ye. S. Fradkin, A. A. Vedenov; and 

A. I. Larkin have already occupied themselves with various forms of 
applying this method. It was the aim of the present paper to derive 

the thermodynamic potential of a system of electrons, positrons, and 
photons in consideration of the interaction between them with an 


accuracy up to and including terms with e tine, where e is the electron 
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charges Firsts the idealized problem of the thermodynamic potential of 
an electron-photon gas with a homogeneouss positively charged packground 
is investigated, in which the packground compensates the negative 
electron chargé, 5° that the task consists in determining the thermo- 
dynamic potential of an equilibrium system. In the following, also the 
part played by the ions existing in physically real systens is taken 
into account (at not too low temperatures). and finally one goes over 

to the problem. of the energy of blackebody radiation in consideration 
of the interaction between the photons and the electron-positron pairs. 
After a detailed explanation of the fundamental relations of the thermo~- 
dynamic perturbation theery and application of Matsubara's quantum= 
field theoretical method, and after a discussion of the invariance 
properties of the polarization operator, the problem proper, do Gog 

that of the thermodynamic potential, is dealt with. Divergences appear= 
ing in the high-momentum region of the virtual particles are removed by 
renormalizing the electron charge and mass, and by redetermination of 
the vacuum level. General expressions are derived, which take relativistic 
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effects into account, and asymptotic formulas are 
exchange and correlation energies. Finally, corrections to the black- 
body radiation energy for the interaction between photons and 
electron-positron pairs are calculated. The authors thank A. I. 


Akhiyezer for advice and discussions. There are 1 figure and 9 references: 
6 Soviet, 1 American, and 1 Japanese. 
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AUTHORS: . Akhiyezer, Ie Ass Peletminskiy, S- V- 
“QITLE: 7 Theory of the Magnetic Properties of a Nonideal Fermi Gas 


at Low Temperatures 


‘PERIODICAL: ghurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11)) pp- 1308-1316 


TEX: This is a study based on the quantum fiela theory of the effect of © 
the interaction between particles upon the magnetic propertie especially 
the oscillations of the magnetic moment of a Fermi gas. The aut s chose — 
a simple model within the microscopic thoory assuming that the interaction 
of the particles is due to short-range forces and the system in question 
can be regarded as a gas Expressions are found for the change of period 
and the amplitude of the oscillation of the magnetic moment due +o the 
interaction between: the particles. fhe results.are valid in a moderate 


temperature ‘range (p,f,« 1, wd /pr «4, (rfp)? (pf) (¢ are 15 y=pe/2m 
is the chemical. potential, and Ys ed /me is the Larmor frequency of the 
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particles in the % -field; p is the reciprocal temperature, fy the scattering - 


amplitude of zero-energy particles for Yim 0). The following expression is 
obtained for the oscillations of the gas densi ty ; 


BPM = (ey Tin [2G (u-+ Ap) —4 3] x 


pee 44 x Seep {- tae Lc en 41) oS. ~ (22) 


for the oscillations of the thermodynamic potential per unit of volume: 


—“o oo. 


— ~ 


= +2 D(=ly2, 


crm ae (82) fm + a0) — Fx 


x Siar{- a ng ye fae FH} 3) 


and for the oscillating part of the magnetic moment: 


a ‘ a _ 
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Gi pee Ge mo ‘iJ : 
the oscillation amplitude contains o factor which increases exp onentia ny 
if the magnetic field '# decreases. The authors thank A. I. Akhiyezer and 

I. M. Lifshits for their suggestions; Yu. A. Bychkov for discussions. 

L. D. Landau, A» M. Kosevich, V- M. Galitskiy, A. A. Abrikosov, The © 

Gor'tkov, I. Ye. Dzyaloshinskiy, Ye. S. Fradkin, and V. G. Skobov are ; 
mentioned. There are 3 figures and 7 references: 5 Soviet, and 2 British. 
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TITLE: Theory of ‘high-frequency magnetic susce 
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ptibility of a 


ferrodielectric at low temperatures 
PERIODICAL! ghurnal ekeperimental 'noy 4 teoreticheskoy fiziki, ve 40, 
no. 1, 1961» 365-374 : 


TEXT: The ferromagnetic resonance line widths are commonly calculated by a 

phenomenological methods using the relaxation term in accordance with 

Landau-Lifshits or Blooh. The authors of the present paper wanted to 
caloulate the ferromagnetic resonence line shape by using quantum theory 

and basing on the microscopic theory of spin wave interactions. The 

magnetio pusceptibility tensor is not determined 
of an equation of motion but with an application 0 
Green's two-time function of spin waves. The calculation of Green's spin 
wave funotion is pased on & Hamiltonian which takes into account both 
exchange interactions and relativistic interactions between spin waves} 
the interaction of these spin waves with lattice vibrations is neglected. 
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roe Akhiyezer for suggestions. “1.. Kaganov and V. M. Maukernik ‘are 
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sey ra ha acd 
7,3 700 (7/057, N63 D274/D303 
AUTHOR ; Akhiyezer, 1.0. 
—_— 
TITLE : On the theory of electromagnetic properties of 
many-particle systems 
PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, Noe 4, 1961, 


435-447 


TEXT s A system of many charged particles is investigated by the 
methods of the quantum theory of fields. Using Kubo's method (Ref. 

1: J. Phys. Soc. Japan, 12, 570, 1957), one obtains, in the linear ~- 
approximation with respect to the external field H, the following 
relationship between current and field: 


Jp (qo) = Kav (ay) AS (q, ®), (3) 


where A 
Kpv (x - x") = - 10 (t = t')Sp olin), Jv@ IT » (2) 
Po being the equilibrium density-matrix in the absence of thé ex~ 
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ternal field, 2 - the thermodynamic potential, PB - the reciprocal 
temperature, & - the chemical potential, N - the number-of-partic- 
les operator. Between the function Kpy and Green's temperature 
function Kpy, the following relationship is established 


Kyv (q,) = Kpv (qs dy) qgriv-0, (5) tt 
Further, one obtains 
Jp (q, wo) = Puy (q,W) Ay (q,w)> (9) 


where P is the polarization operator and A is the total field, com- 
posed of the external field and the polarization field. Using Max~ 
well's equations, expressions for the electric and magnetic suscep~ 
tibility are derived: 
%(q,0) = w-2P 4 (q,w), 
(qr w) 2 She? - q72{P, (a, w) - Pt (q, op (13) 
pds w) 
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On the theory of electromagnetic... 


the function Kpv determine the 

stem, two types 

) oscillations, 

Lations of these 


The poles of the components of 
eigenoscillations of the system; for an {isotropic sy 
of such oscillations are Found: longitudinal (plasma 
and transverse (electromagnetic). The dispersion re 


oscillations are eaves); aM (18) 
and 2 
q ose = (19) 
we (q; 0) 0. 
Bb Cq, & ) A 
The energy dissipation of the external field is derived: ue 
~~, 


a g = 2(2n)-° {a y w(Net yx 


x {vs (q, w)[*1m i = vt 41st (a, e)tortim(-v'}, 


and for the case of non-periodic field: 
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On the theory of electromagnetic... 


Lf sbaaipert {aa [deve 1X 
- : : - 5.00. (23) : | 
a, o)Pin[— ote] HE a wom ime}. , ve 


le to determine the ener 
through the sys 


xan 


By means of Eq. (23) it is possib 
of a heavy, charged particle which passes 
velocity v.; in this case: 


gy losses 
tem with 


“GE 2,(ze)* ae aie t—hq ee Me, 
a er | a\ [oem _@__ute(ge) | (24) 
—0 . p(q, w) aa 


dlity of a rela~ 
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£ the suscepti- 


ns for the electric a 
Purther, the values oO 


Expressio 
Lasma are derived. 


tivistic p 
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pilities * and X are found for several limiting cases. Case_a) 
the frequency is very small as compared to the mean momentum P 
of the plasma particles; then 


a e2 a 
X% (0, 9 2, | ee (34) 
(e) 
At Low temperatures: 


Xx O, ire aa oc yor me (35) AC 


2 


m 

Eq. (34) was obtained (by the method of kinetic equation) by AA. 
Rukhadze and V.P. Silin (Ref. 9: ZhIF, 38, 645, 1960). Case b) the 
frequency and wave vector are small in com arison to P; expressions 
are derived for the real parts of & and which are eq ivalent 
to those obtained by Silin; if thereby © > 4 the imaginary parts 
vanish. Case c) @ = q; then ze and X are teal quantities. Fur- 


ther, the effect of 1ons in the system is considered. It is found 
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that at low temperatures, the ions have & greater effect whereas 
at high temperatures their effect decreascs. The expressions for 
the susceptibilities of a relativistic plasma, derived above, are 
the first terms of an expansion of ~% and X in series in powers 
of e2 (e2 being the scattering cross section of electrons oF posi- 
trons). Such an expansion is valid (under certain conditions) for 
not too small ® and q, whereas for small values of @ and q it 
may not hold. Further, the dispersion relations of transverse 
(electromagnetic) oscillations of a relativistic plasma are derived 
(for the high-frequency range): 

ce 


2 2 
2 ead e a 
ray gq? + ss { exe Np (44) 


fe) 
For Longitudinal oscillations, an expression 4s derived for the 
case of Ww and q small in relation to P> Finally, the dispersion 
relations for homogeneous, non-relativistic, plasma oscillations 
are obtained. There are 13 references: 8 Soviet-bloc and 5 non- 
Soviet-bloc. The references to the English-language publications 
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read as follows: R. Kubo, J. Phys. Soc. Japan, 12, 570, 1957; 
H. Kanazawa, S. Misawa, E. Fujita, Prog. Theor. Phys., 23, 426, 
1960; H. Kanazawa, N. Matsudaira, Prog. Theor. Phys., 23, 433, 
1960. 


ASSOCIATION: Fizyko-tekhnichnyy instytut AN USSR Kharkiv (Physi- 
cotechnical Institute AS UkrSSR Khar'kov) 


SUBMITTED: December 7, 1960 
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AuTHOR: Akhiyezer, I. A. 
TITLE: Theory of interaction of a charged particle with a pisdaa 


in a magnetic field 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40, 
no. 3, 1961, 954-962 


TEXT: The interaction of a nonrelativistic charged partigle with an 
electron plasma in a constant homogeneous magnetic field H is investigated. / 
The particles of mass M and momentum p traversing the plasma belong to ‘ 


; 2 
energy levels B, = bo +1/2)n/u + p,/2M, ifm = eH/mc, the Larmor 


frequency of the plasma electron. The energy loss of the particle on 
traversing the plasma is calculated according to a method given by 

’ A. Akhiyezer and Faynberg (Ref. 1: Nuovo Cim., Suppl., 3, 591, 1956), and 
the following general expression is obtained: 
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ne 2eFng va Sia, iS A (Ge ) xr 6(E 
at PyPs (2") > ~00 1-e" @ * Sy nq 1+ Ky@& v'P, 
-E, - w), where = e-1, & the dielectric constant, 
y Donk, 


Avy (a) = ae J, (2a¥s)L (8), (s)e (5, - Bessel function, L, - Laguerre 


polynomial), and Ke = Ke + Ke This formula is specialized in different 


ways, and, among other. things, a result is obtained which was also ob- 
tained by A. G. Sitenko and K. N. Stepanov (Ref. 3: Tr. fiz.-mat. 
fakulteta KhGU, 7, 5, 1958). Further, a formula for x is derived: 


2 k VD, y'ypo-K 

> 2e m%,_1 t Zz 22 

y(k, 0) = - —_ ) (a A. gk ————— a? where 
(on)? ee ete. OP ERE 5. Sneaks q 


; 2 24 
by .Ps = Hee) + p,/2m, "Ds = [ox fale, - AS + 1] - Here, f is the 


nwma o/2z 
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ppotprgoal temperature, ~.the chemical potential, and # the angle between 
. This expression is also specialized and the real and imaginary 


parts of x, that is, the frequency and the damping coefficient are 


Calculated. The asymptotic behavior of A. 


. ,(a) for a—>0 is investigated 


in an appendix. A. I. Akhiyezer is thanked for the discussion of his 
results. There are 1 figure and 8 references: 6 Soviet-bloc and 


2 non-Soviet-bloc.. ; 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
; (Institute of Physiss and Technology, Academy of Sciences, 


Ukrainskaya SSR) 


SUBMITTED: October 27, 1960 


Card 3/3 


APPROVED FOR RELEASE: 06/05/2000 


CIA-RDP86-00513R000100610007-6" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610007-6 


oe 2720, - 
ae ah ; aa Ree: is sane /61/041/002/026/028 
Tey ; B125/B 
: AUTHORS: - Akhiyezer, As I.) Akhiyezer, I. Ac, Sitenko, A. G. 
TITLE: Contribution to the theory of plasma fluctuations 


: | PERIODICAL: Zhurnal eksperimental'noy ry teoraticheskoy fiziki, ve 41, 
ae . NOs 2(8), 1951, 644~ 654 


EXT: Thie artiole deals with the theoretical determination of ihe 
+ spectral distributions and correlation funotiona of various fluctuating 
_.. quantities, including the distribution function of particles, and also : 
_.: with the determination of the scattering cross sections of electromagnetic - 
|: waves by plasma fluctuations without collisions. The authors study a free | 
;- plasma and a plagma located in a constant homogeneous magnetic field. The ©: 
| possible difference between the electron and ion temperatures ia taken 
“4 dnto docount. .In accordance with the general theory (H. B. Callen,  ~ Lif 
T, A. Welton, L. De Landau, and Ye. M. Lifshits), fluctuations in a plasma - 
that is in perfeot statistical equilibrium oan be investigated if the tensor 
.f of its dielectric constant is known. V. V. Tolmachev, S. V. Tyablikov, and 
|. Yue Le Klimontovich determined equations for the spatial correlation 
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oo ai es s/36/61/041/002/06/028 
' Contribution to the. theory Of. B125/B1 
woe Ceitotiona: of particle ‘systems undergoing electromagnetic interaction.. 
Ve D.. Shafranov calculated the oorrelation functions of microourrents from .. 
_.the equations of motion. . F.. G.-Bass, M. I. Kagarov, and V. P. Silin 
"investigated plasma: fluctuations, taking spatial dispersion into. 


. gonsideration. The Fourier components of the correlators of charges 
: sransveras current asad a a plasms read 


TE “Ime, ey 
ne aT aire © Te = 
ot T (ak) ; : . ev" ne pit 


5a Yaa {Fo 9 = ete RO 
. Idee = yon ee 
F(a Cee rae om 
i “this indicates that at ka 21. low-frequency oscillations are the most 
- important factor in fluctuation speotra of @ and j. The correlation 
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_funotion of the oharge density reads’ 


SF Heiss w> = ants, [60-2] eas / 
: g(r', t)¢ = 2e ar sae rerter (7). 
- The speotral distributions of fluctuations 7 the electric and magnetio 
fielde read: 


a _ gar Poids . ine 
Eke ( ib +2pqmta), 


(9) 
ay, 16n7 Ime, 
<«H rhe = = a wal Tite 


ie 


respectively. The resulting correlation functions for the field strengths e 
read; te 


cE (2, t) B(Z", t)> = ort [s+ 2 o/s |, CH(2 +) H(2, t)=6n76() (10). . 


oe The spectral distribution of fences. in an electron gas for 
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 M€mve/2 (v, - limiting velocity) reads i | 


sinftsy OT : 


end alt 20(t—lap{(e+ 


4 5 7 
+0(5-+1—pin[E+4)) ae : ’ (11) 
“ oo . Pe a 
So ee 
ae, (kv /2y2 | 
; ahese Z = o/ky, and § = “> + The spectral distribution of charge- 


om | density fluctuations ina plasma in the high-frequency range reads 


a 
: ho Sa etd. Ra) pg eg 
x ce -— (zy wtcos) + (a*— of)? sin Pe  Crays 


Wl) +8(0+0,) +8l9—0) ible Le). 
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Then. the authore ‘determine the electron and ion dénnity fluctuations 

' ‘separately. They also determine the fluctuations of the distribution 
:> functions for the, plasma partioles, the electron temperature T® and the . i 
don temperature T* being assumed to differ. A non-isothermal plasma can ~ 
be regarded as a quasi-equilibrium system, and the fluctuations osourring |. 
'* in it can be studied with the aid of fluctuation theory. The following - 
1.,.@xpression is obtained for the Fourier components of bebe and ion 
OF een A fluctuations: 


ene heed uae teen 


at = it 230, ay satay Yt ed) Ya Ie 


7 : of electrons and ions respectively. From this the following expression is. 
Paes obtained). for the spectral distribution of charge density fluctuations: : 
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Pe perietee pone aie awe ne oe nts Fi net ed ciwdiecqmeninwe, Sais Ad eS eek eros, 


a upper: ‘Caner dian indicates equal’ (aitferent) pixtigbens: “the authore 
“then. generalize. the results:.obtained to the case at. plasma is. 

looated. in; 8: constant. and homogeneous magnetic. field Then, the 
; relatore ‘of the. fluctuations of electron density aia magnetic field. 
trength are © ‘given by . - 


Ane sO gt IPdawi: ie i 
_(tottn= ( y waited Meike ide i bh ey 
: Rakm* 

, = Beer {Clot Gnlioa oad, 
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where ee isa ‘completely. antisymmetric. tensor of third. an “the fee | 
 soattering of electromagnetic wavea by. fluctuations in a free plasma is - 
- determined: only by the electron density fluctuations. For a plasma 


“- located in a meensiae field Ho» ‘ait is also necessary to take account of 


the fluctuations bt of the magnetic field. In the absence of a iienetio 
. field, the differential poenerte coefficient for an ert. wave 
reads 


oe where’ ‘9 is the cand angle, do is the element of the. solid Late e 
es ee e(W) = 1 ~&2" We : = = €(w, ). In this formula, the frequency can be’. 
° changed arbitrarily. In the presence of a magnetic field, the expression 
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i) asm a) m8 firr< <|n*|">qau — 2% 8: Im (A CONE + 
Cs A rina Be Aid OH AH Dg} dt, as (ay 
[ o | (Ret {ne (leop—"S *) eutiel} 1 b= (eho? : w. . 
= : “Aim (eu —ba) ein (ey 8m), - : 


holds faetwad: ‘of (28), where @ is. the. polarization. veotor ‘of the. scattered Vp 
wave. At equal temperatures of electrons and ions, the spectrum of 
scattered radiation, in the absence of a magnetic field, consists of a 
line broadened by the Doppler effeot (Aw<qs) and sharp maxima at 


Awe= +2, af aq. Por Aw>aa, there ocours only ee by Langmuir. of. oh 
’ oscillations. In the most fuvenge ine case AuYasy D>i1n(T 8 /qt ), the 
fe following equation Halas for ayins >1n(t e7qt ) and AWW) (q): 


@ 2x4? (1 +008 29) ts sth (a) ( 
—— ST - +6 e 
Veale) oe) W= a(q)) +8 (Awt 49,(a))} (33). 
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) i ; 
For > WW and T =T” and (AW) oer <u, 8in®, the integral scattering 
coefficient reads 
| Ro a2 {o\" 2 142(aq)* 
DP (+5] (3) REP oan, 4sz{ear go (35), x 
There are 25 references: 19 Soviet and 6 non-Soviet. The two most recent 
references to English-language publications read as follows: 


E, EB. Saipeter. Phys. Rev., 120, 1528, 1960; J. P. Dougherty, D.T. Farley. 
Proc. Roy. Soc., A259, 79, 1960. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physicotechnical Institute of the Academy of Sciences 
Ukrainskaya SSR). Khar'kovskiy gosudarstvennyy universitet 
(Khar'!kov State University) 


SUBMITTED: March 30, 1961 
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Theory of high frequency magnetic susceptibility of ferrcdielectricr ; 
at low temperatures. Zhur. eksp. i teor. fiz. 49 nowl?365—=374 - 
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B108/B104 
BY 624 
i _Aeniyener) T+ t+ 
TITLEs Development of fluctuations in 6 plasma with unstable distri- 


pution function 


PERIODICAL: Zhurnal eksperimental ‘noy i teoreticheskoy fiziki, Ve 42, Nov 2. 
1962, 584 - 591 


TEXT; The unstable fluctuations (increasing with time) arising in a plasma 
wher a peal of charged particles passes through are studied. The expecta~ 

dion wines of the fluctua tion amplitudes are determined and from them the author 
comes to the correlation functions (in particular, mean square amplitudes) 

for the aifferent physical quantities (electrical field, chargé density; VY 
density and velocity of the beams > These correlation functions and square 
finetuation amplitudes anvolve terms which with time anerease in proportion 


with ail? exp (Np 2. Ne is the electron density in the peam. If the ven 


locity of the peam particles js great as compared with the mean thermal ve- 
locity of the plasma electron: resonance will occur between the beam-in- 


Car 
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aa _ AUTHORS : ikhiyezer, Ae Ie, Akhiyezer, I. A, , Q 
gee TITLE: Coexistence of superconductivity and ferromagnetism yo a of 


a PERIODICAL: Zhurnal ekaperimental'noy i teoret ioheskoy fiziki, v. 43, 
no. 6(12), 1962, 2208 - 2216 


“. "TEXT: Contrary to the assumption that nonsuperconducting ferromagnetic  «. |. ° 
*regions separated by ‘superconducting intermediate layers exist in solid |: Je 
Bolutions of ferromagnetic metals in superconductors (B. Matthias, H. Suhl, ies 

Phys. Rev. Lett., 4, 51, 1960), it is shown here from theoretical studies; | a : 
that superconductivity and ferromagnetism may, in principle, coexist in i 7 
the same spatial regions. The Cooper problem (J. Bardeen, L. Cooper, Je 
Schrieffer, Phys. Rev., 106, 162, 1957) is investigated taking account. of---— ues 
the interaotion between the conduction eleotrons via phonon and spinwave aA, 
exchange. The interaction energ “due to emission and absorption of spin’: | 
waves is calculated. This depends mainly on the orientation of the 

:  8eleoctron spin. ;Starting from the Schrédinger equation for the wave funoe 

| tion of the Cooper problem the potentials for the exchange of spin waves | 
and phonons between the electrons are derived. Then the relationship 

“! Gard 1/2 $a Oe : 
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between the forbidden-band. sii and the Curie ‘temperature is formulated 
mathematically. The following was found for the’ ‘spin wave exchange between 
the electrons: If pairing'occurs in the singlet state the forbidden-band 
width decreases with increasing Curie temperature; but if it occurs in the 


not depend on the Curie temperatura. In solid solutions of ferromagnetic 
metals, the Curie temperature increases with inéreasing concentration of . 


triplet state with the spin projections + 1 the forbidden-band width does | 7. 


. the ferromagnetic component while the Debye temperature is almost inde- oe, 
‘. pendent of the concentration. Thus, with small concentrations of the ae, 


ferromagnetic component, the critical temperature inoreases with increasing 
concentration whereas in the icase of high concentrations it decreases. with:, 
increasing concentration, irnespective of the spin state-of the inter- 
acting electrons. There are 2. figures. : 


ASSOCIATION pibine®tethaicheskis institut Akademii nauk Wixaduskey. SSR 
; (Physicotechnical. Institute of the Acadeny of Soiences  ; 
Ukrainekaya 88k) ane, 3 


‘ SUBMITTED: July 2, 1962- a — 
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Bi11/B186 
AUTHOR: Akhiyezer, I. A. 
TIL Bounds imposed on the Regge trajectory by maximum analytioity . 


PERLODIGAL; Zhurnal qksperimen tal 'noy 4 teoreticheskoy fiziki, Ve 44, nod 
“i 1963, 697 - 702 : 


TEXT: The course of the Boson-Regre trajectory x(t) is known for slightly 
neyative t values. from aN and NN scattering experiments. The author extrae 
polates this trajectory into the range of positive and highly negative 

t values. «~(+) is assumed to have ‘maximum analyticity", i.e., it is ex- 


pressed by cng Omen a may 
} cnet SOE: INDO 
es (4) or 
a.) ~ : 
{mts a(t") dl! x(t’) > & 
a(t). oh) + oo \ Ah) ' : 
" ; y a (2). The bounds for the 


possible course of X(t) which result from the analytical properties (1) or 
(2) are derivad,under the assumption thet the values of the funotion «(+)) 
Card 1/4 : an 

moat 
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‘and its dérivative at (t) 


the threshold enercy)- For t <1, 


a haa 


5/056/63/044/002/045/065 
B111/B186 


are known at any point t, 21 (1 is the value of - 
x(t) >0O and is an R function. 


If o(t) is 


given by (1) then the following inequality is valid: 


max {050 (4)-+a') CA) <a) <a) + 9°) eb) u—1)/(1—0, 
re the trajectory may lie is marked by dashed lincs in 


the (., t) plane whe 


(Pig. 1) and is “bounded by the curves By: <= 


t,Xi-t, AGS t) = 
the scattering anplitude with inereasing scattering angle 0‘ is 
iii, 000} CA (s, cos) /A(s, 1) Kerr, 
= —,a'(0) + s(1 —cos0), 

0) [2 +-s(1—cos6)]-*. 

o derive the smallest possible mass m.of a. 
the given trajectory! . 


At hep ' = 
Bai o a(t.) + ar(t,)(t 
crease of 
pounded by max (s-* ); 


: P1 
"y= — (0) s(1 —cos 


One can als 
: oe ‘ = 

aC) [221 = 4 ot (t,) (1-44) 

a he Trae (t, (1-4, at) 
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At high energies Va" » the de- 
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(t,€0) (6). TE a(t) de given by (2) 
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and if t, is arbitrary but smaller than 1, then the formulas 


max {0; tela ERE ce Fel A)FSF 


fwhue A (7) 
ts) — a0 (4 = = _ 
ie a ( = = 3 ede a= a(4)—a o == (6) (4—4) >0. 


“galt, “408 8) <A (s,c080)/A (S, 1) & sets, cono) 
= —+ta’ (0) s(1—cos0) ++i a” (0) s*(1 —cos0o)® [2 +s (1—cos0)}-, 
Q = min (Fo (0) s(1— cos0) + a" (0) s* (1 —cos0)$, (9) 
ny) — fat 0)! la* (0). 


at (t,) fa! (fy) (dy) eb (,) (Ea) (td, — 7 (I — maf 
(<0) ; (10) 


and Fig, (2) are eutained in analogy to (4) 6 ; 

a Fig. 1. " 
erat derivative of X(t). Tnere are > ee an a 1g (t) i. 
ar 4 
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ACCESSION NR: AP 3006812 §/0185/63/008/608/0813/0820 
? ; : hy a 
J) SAUTHOR: | Akhi ezer, 1s 08. Ay . on GB 


TITLES Collective oscillations in a mixture of Pernt: and Bose.- oy 
4 A li vids "\ . 
ae) , oa : { 
ff * SOURCE: ‘Ukrayins'ky*y flzy*chny#y zhurnal, v. 8,{ 0. 8, 1963, 
rt" TOPIC TAGS: Fermi liquid, Bose liquid, zero sound, Bose. Fermi... 
ae! liquid, collective oscillations, boson, fermion ; 


ABSTRACT: Collective oscillations in a mixture of -Fermi and Bose 
, liquids were investigated by a method analogous to that used by 

““Bandau to prove the existence of -zero sound in the Fermi liquid. 

“Leis: shown that the. os cillations of modified zero. sound can be 
propagated in a mixture of the two liquids. With small concen=: 
trations of the Bose liquid in the mixture, the modified zero so 
becomes a zero sound, and with small concentrations of the Fermi. 


ea 
i 


Cord: 1/J ee ee : 
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: Hes Rea es _ x hae tint 
liquid it becomes Bose liquid phonons. Dispersion formulas are de~ 
rived for the oscillations in a simple case. Depending on the re~ 
lationship between the quantities characterizing the mixture, ei+ 
ther one or two types of oscillations of modified zero sound are i 
possible, Namely, oscillations are always possible in the mixture 
when oscillation velocity is greater than the maximum cutoff ve=-: - 
locity of ferminons and greater than the velocity of sound in a 
Bose liquid, the density of which is equal to the boson density in , 
the mixture. In addition, if the forces between the same kind of ° 
particles are stronger than the forces between different types’ of 
particles, a second type of oscillations can also occur with the 
velocity of fermions, It was also established that oscillations of. 
ermion-spins. (spin_-sound)can.also take. place--in.-the- smixture.—An- ee 
interpretation of modified zero sound as oscillations in: a system t 
of quasi-particles interacting through a self-consistent field is 
given. "In conclusion I wish to thank E, M, Lifshits and Q. 0. pat, 
Nedenov for valuable sdtaceseions.” Orig. art. has: 2 Baia, and | => 
: 17 formulas, fone goad 
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ACCESSION NR: AP3006813 $/0185/63/008/008/0821/0829 
AUTHOR: Akhiyezer, I. O.. 79 


i A ia sree 1 
TITLE: Amplification of collective oscillations in quantum liquids 


Le eed 
Sarees Se 


: quantum liquid, Fermi liquid, Bose liquid, collective: 
illation, zero sound, roton, phonon, quantum liquid experiment, i 
lective oscillation amplification 


way td : : ee ee es H ‘ iz os 
* “ABSTRACT: The possibility of amplifying collective oscillations in ft 
" quantum liquids (zero sound?in Fermi licuids,)\rotons and phonons in : 
Bose liquids) using beams of particles with a beam velocity greater 
than the phase velocity of particle oscillations is studied 
theoretically. A detailed analysis is pregented for the case when aot 
the particles in a beam generate coherent oscillations, In sucha | 
case the increment of the increase in oscillations is especially . 
‘large and is equal to nV3 | where N is the flux density. It is Paes 
noted that, if the beam consists of charged particles, amplificasion: 
of collective oscillations is impossible at high density. The 
try 7 ene eee ne ne ene oid i ete 


} ee ease al cole} s a ceimmnte eae bryan hea ois woes weal Bein al adie 
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> of ‘amplifying osc ons. - 41 tal “He It: ts 
gidered. It is established that the most favorable experi 
would be those using ion beams in He II. The problem of observ~ 
/ ing amplified oscillations from the spectral and angular distribu- 
tion of scattered neutrons and of scattered light is discussed. 
! Phe author thanks 0. 1 Akhiyezer for valuable suggestions and 


. G. Bar'yakhtar for discussion.” Orig. art. has: 19 formulas. 
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TITLE: On the reflection theory of electromagnetic waves from plasma 9) 


: SOURCE: Zhurnal tekhnicheskoy fiziki, v. 33, no. 8, 1963, 935-942 


‘COPIC TAGS: incoherent reflection, electromagnetic-wave reflection, plasma 


-veflection, Incoherent electromagnetic-wave reflection, reflected-radiation 


‘spectrum 


ABSTRACT: The incoherent reflection of EM waves from a semi-infinite plasma 


| 1° dyas been theoretically investigated for a cese when the plasma fluctuations, 
‘{.+ Which cause the reflection angle and frequency of reflected waves to differ 
:  wrom the incidence angle and frequency of incident waves, are taken into ac- 


count, "The investigation shows that at sufficiently small damping of incident 
and/or reflected waves the spectrum of reflected radiation consists of 1) Dop- 


. pler broadening of the principal line and 2) sharp peaks associated with pos- 


tible propagation of collective oscillations in plasma. Consideration of the 


aT 
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- coefficients when the frequency of the incident or reflected wave is of the same 
order of magnitude as the plasma frequency. The difference exists for all free . 
quencies in the case of glencing incidence or reflection, "In conclusion, I 

; wish to express my gratitude to F. G. Bass for valuable suggestions and dis- 
' eussion." Orig. art. has: 26 fonmlas. 


{ 

es 

egg toundary leads to a substantial difference between the reflection and dispersion 
J 
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“ACCESSION NR# ap4012558 “3/0056/64/046/001/0300/0308 
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65 ae M RE Ee 


. ay en i 
‘~ GITLEs Contribution to the theory of conversion and 
electromagnetic waves ina nonequilibrium plasma 


| AUTHORS» -Akhiyezex. 
scattering of, 


; Zhurnal eksper 4 teoret. fiz: Ve AG, nO. ly 1964 300-306 |: 
i Ww n ; é 
“l mopre TAGS: plasma, . nonequilibrium plasma, nearly unstable plasma, . \: 
- electromagnetic wave scattering, electromagnetic wave conversion, 
“spontaneous émission in plasma, plasma fiuctuation waves. plasma 
external waves, critical plasma fluctuation, nonlinear wave inter= 
xr scattering . ; 
n and scattering of electromagnetic waves int: 
are investigated, incipal emphasis | . 
ity of the prom 
stence; 


ABSTRACT? The conversio 
a nearly 
on wave scatt 
duced radiation 


| 


Fane ee 
ic te as 


xt pics 1/9 ings Mie 


APPROVED FOR R 
ELEASE: 06/05/2000 CIA-RDP86-00513R000100610 
007-6" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100610007-6 


e Fst. | 7 
1 eens : $ ‘ 4 me 


% Unk on 


a Fe ee aes n 
CCESSION NR: AP4012558 


:o£ critical fluctuations. The spontaneous emission caused by the ef. 
*{.scattering of an external longitudinal wave by critical plasma fluc 
i; tuations and by the transformation of such a wave into a transverse 
ave is also included. - Two cuses Of nonlinear wave interactions are: 
onsidered, the passage of a plasma with hot electrons through e 
old ions and the passage of a fast charged-particle beam through a. 
ii-plasma. The spontaneous emission caused by the conversion of fluc~ - 
_tuating longitudinal wave. Only Doppler scattering is included in-*: 
:the analysis of induced scattering of waves by particles." . in con~ i 
clusion we wish to thank A.:I. Akhiyezer, V. P. Silin, and A.A. +" 
-Rukhadze for valuable discussions." Orig.“ art. has: 30 formulas. -. 
J: ASSOCIATION: one © ae gh hy (PORE tgs ie :f 
|;SUBMITTED!) 21Jun61 . . DATE ACQ: 26Feb64° | ENC! 004 
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| xccesszoN NR: ap4031154' 19986 /64/046/004/1331/1334 
| i 
| s if 


" AUTHORS: _Akhiyezer, ie A.; Bolotin, Yu. L. 


| errue: On the theory of interactions between charged particles and |. 
| a nonequilibrium plasma 


: source: gh. eksper. i teor. fiz., v. 46, no. 4, 1964, 1331-1334 5 . 


! POPIC TAGS : siaems stability, charge particle, plasma oscillation, : 
‘ correlation technique : 
ey é { 
2 | apsrracts In view of the possibility of anomalously large muceues’ 
| tions arising in an almost unstable nonequilibrium plasma, which can | 
~. {lead to an anomalously large cross section for the scattering of 
J light in such a plasma and to anomalously large coefficients for the .- 
, scattering of longitudinal waves and conversion of such waves into 
‘transverse waves, the ‘authors’ investigate the interaction between 


. 4 ; charge panctete? in a ndnequilibrium plasma consisting of hot elec- 
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' trons moving with respect to cold ions. The analysis is confined to . 
linear theory and no attempt is made to find any limitation on the 
growth of the critical fluctuations or to determine their ultimate 
amplitude. The energy lost by a particle interacting with the plas< : 
ma traversed by a compensated beam of charge particles is also con-. 
sidered. A difference is found to exist in the structure of the 
_!-expressions for the particle energy loss due to excitation of Lang 
: . muir oscillations when 6) ~ 1 and Oy << 1 (45 is the angle between 


the particle and beam velocities) is explained. It is shown that the: 
particle loss due to the excitation of plasma oscillations become 
anomalously large as the plasma approaches an unstable state. "In 

; conclusion we wish to thank A. I. Akhiyezer, A. A. Vedenov, and K. N. 
Stepanov for valuable discussions.” Orig. art. has: 10 formulas. 
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 mrpLE: contxibution to the theory © 


' waves from a plasma 
* i probleman upraviyayemogo 


» SOURCE: Konferentsiy4 po fizike plazmy 
o sinteza- 3a, Kharkov, 1962. Fizika plazmy* prob- 


adernogo sinteza (plasma physics and 
nthesis); doklady* kon- 


‘ aypHOR: _Akhiyezer: I. A. 
£ reflection of electromagnetic 


lLemy* upravlyay 
problems of a contro 
ferentsii, n0- 3. Kiev. 


, plasma reflection, plasma electromag~ 


plasma ‘research 
lection, microwave plasma 


‘ moprc TAGS: 
electromagnetic wave xef 


netic property: 
omary theoretical analysis of indoherent 
rom a plasma, where the analysis 


ABSTRACT: Unlike the cust 
of the scattering by an 


reflection of electromagnetic waves f 
is limited to the solution of the problem 
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’ infinite plasma, in the present paper the coefficient of incoherent 
- yeflection of electromagnetic waves frpm the plasma jis determined 
* with allowance for the boundary- Allowance js made for the plasma 
fluctuations which cause the reflection angle and the frequency of 
the refiected waves to aiffer from the incidence angle and the fre- 
- quency of the incident wave. in the case of sufficiently small 
: damping of the incident oF reflected weve (but not necessarily both). 
‘¢he spectrum of the reflected radiation consists of the Doppler _ 
- proadening of the fundamental line and sharp peaks connected with the: 
_ possibility of che propagation of collective oscillations in the 
plasma (Langmuir oscillafions, and in the. case of strong non-iso- 
| thermy also sound oscillations) - Conditions are obtained under 
- which the coefficient of reflection of the electromagnetic waves 
from the plasma coincides (apart from a normalization factor) with 
the scattering coefficient in an unbounded plasma - Allowance for 
the plasma boundary leads to an appreciable aifference between the 
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The distribution of turbulent sound waves in a’plasma_ with cold ions and 
hot electrons moving with a velocity greater than the speed of sound is considered. 
The equations of B. B. Kadomtsev, et al (ZhETP, 1962, 43, 2234) are generalized by ad- 
ding a time dependent term. These equations are analyzed under the assumption that 
short waves are the only important ones; derivative terms which do not depend on the 
correlating function are thus neglected. Appropriate substitution in the resulting 
equation reduces the number of variables and attention is directed to the study of sim 
jlar solutions and their asymptotic forms are derived. It is shown that the "pulsat- 
ing" distributions of fluctuations have periods which can be expressed in terms of ran- 
dom acoustic wave amplitudes. These fluctuation distributions are of a type distinct 
from those described in three articles in the bibliography. Orig. art. has: 10 forau- 
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waves these quantities decrease. When the electron distributions are such that 
solitary rarefaction waves are produced, the reflection of electrons from the 
potential barrier produced by the wave may result in the formation of quasi-shock 
rarefaction waves (in contrast to quasi-shock compression waves arising ina 

' plasma with a Maxwellian electron distribution). The sign of variation of the 
quantities characterizing the plasma in a multibeam simple wave is established. 
It is shown that depending on the nature of the initial electron velocity distribution, 
either the normal case may be encountered, when discontinuities (or additional ion 
beams) arise on the compression regions, or the anomalous case, when the dis- 
continuities arise in the rarefaction regions. In conclusion, the authors wish to 
express their appreciation to R, V. Polovin and K. N, Stepanov for useful discus- 
sions, Orig. art. has: 21 formulas and 2 figures. [Authors' abstract] [AM] 
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ABSTRACT: Energy loss (or gain) per unit time by a charged particle moving through a 


turbulent plasma is calculated from a general expression which depends on the charge 
density correlator. This correlator is written out explicitly for the "sonic" region 


joss per unit time. This result also implies that turbulence spectrum peculiarities 
do not have a strong effect on the resulting losses. In addition, the rate of change 
of particle energy {s derived in an analytic form, giving the dependence on particle 
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